Photophysics of fluorescent organic compounds give a better knowledge of the excited state properties which in turn will help in the design of newer molecules and understanding their performance in specific applications. Here we present the fluorescence quenching study of a Quinolin-8-ol (QO) in toluene and butanol solvents by steady state fluorescence measurements. Anilineis the quencher. Negative deviation in the Stern -Volmer (S-V) plots has been observed with moderate quencher concentration. The downward curvature in the S-V plot is interpreted in terms of existence of different conformers of the solute in the ground state. The formation of intermolecular and intra molecular hydrogen bonding is found to be responsible for the conformational changes in the ground state of the solute. Quenching data is analyzed by modified Stern-Volmer equation or Lehrer equation.
INTRODUCTION
The compounds bearing a quinoline moiety are well known due to their broad biological activity 1 In particular, 8-hydroxyquinoline and its derivatives were introduced into antifungal clinical use and novel compounds of this type are still investigated. [2] [3] [4] A series of compounds derived from 8-hydroxyquinoline as potential HIV-1 integrase inhibitors were also synthesized 5 . These compounds show a significant similarity to some novel antifungal agents, homoallylamines, which possess potent antifungal activity. Fluorescence quenching is a bimolecular reaction in which the fluorescence intensity decreases upon adding an external molecule called 'quencher'. Quenching study is useful to extract information about (a) proteins in complex system, (b) accessibility of fluorophores to quenchers, (c) presence of multiple emitting species and many more 6, 7 . Molecular biologists are trying to explore new techniques for gene discovery and expression analysis based on the fluorescence quenching study. New fluorescent probes have been suggested 8, 9 . Because of many such novel applications, many investigators have taken up this study [10] [11] [12] [13] [14] .
Theory
Fluorescence intensity of a sample reduces due to various reasons like, light scattering, inner filter effect, photo bleaching, self-quenching due to high concentration and collisional interaction between fluorophore and externally added molecule called quencher. 15 . Both dynamic and static quenching processes are explained using Stern-Volmer (S-V) equation and Stern-Volmer plots (S-V plots). The fluorescence intensities before (I 0 ) and after (I) adding quencher are related as Here K SV is known as S-V constant. It is also called as dynamic constant for dynamic mechanism and association constant for static mechanism. It is just equal to the reciprocal of quencher concentration [Q] required to quench 50% of the fluorescent intensity. It is given by the slope of a linear S-V plot of above equation. S-V plot is linear if the quenching mechanism is either only dynamic or only static. Sometimes there exists a combined effect of static and dynamic mechanisms. In such case S-V plot shows a positive deviation or upward swing, especially in the higher [Q] values. Data related to positive S-V plot is pursued using modified S-V equations 15 . Negative deviation of S-V plots (downward curvature) is also reported by many researchers 10, 13, 14, 16 . Many Reasons such as heterogeneity of the system, selective quenching, hydrogen bond complex formation, occurrence of reverse reaction in photochemical process etc are identified for the negative deviation. Quenching data which are expected to arise from one of these reasons may be represented by modified 'SternVolmer' equation or Lehrer equation 10, 17, 18 given below. In the present paper we report the quenching of a newly synthesized Quinolin-8-ol (QO) in toluene and butanol solvents. Aniline is used as quencher. Negative deviation in S-V plot is examined using above mentioned equations.
Experimental methods
A newly synthesized Quinolin-8-ol (QO) whose molecular structure is as shown in fig.1 is quenched by doubly distilled quencher namely aniline in solvents of toluene and butanol. Spectroscopic grade solvents are obtained from Merck India. The absorption spectra are measured at room temperature using double beam UV-VIS Spectrophotometer (Model: Shimadzu UV-1800) with a wavelength accuracy of 0.5nm. The concentration of the solution is maintained at 1  10 -5 M in order to avoid self-absorption process and aggregation formation. The solutions are prepared by varying the quencher concentration (0.00M -0.10M). The excitation wavelength is chosen based on maximum absorbance and it is found to be 320 nm. The fluorescence spectra are recorded using fluorescence spectrophotometer (Model: Hitachi F-2700) with standard quartz cuvettes at room temperature with perpendicular geometry. Typical emission spectra Quinolin-8-ol (QO) in toluene solvent with different quencher concentrations is shown in fig. 2 .Fluorescence lifetimes ( 0 ) of the solute without quencher are measured in toluene solvent using TCSPC nanosecond fluorescence lifetime spectrometer Photophysics model of TCSPC nanosecond fluorescence spectrometer HORIBA FLUOROLOG K U Dharwad, Karnataka, India.
RESULTS AND DISCUSSIONS
The fluorescence study is carried out in solvents of toluene and butanol. Emission intensity is more when the sample is dissolved in butanol. This indicates that solute exhibits more fluorescence nature in polar atmosphere. Fluorescence intensity is further quenched with the addition of quenchers viz, aniline.S-V plots are constructed using equation (1) and are given in fig.3 . They are nearly linear in the lower concentration range and show negative deviation at higher quencher concentration (0.06-0.10M)with intercept equal to unity. The linearity in the lower concentration range is ascribed to diffusion limited dynamic quenching. The negative deviation in the plot may be due to any of the reasons as mentioned earlier. One of the reasons is the presence of two fluorophores with different accessibility to quencher. For example, in the case of fluorescing tryptophans in structured proteins, the tryptophan residues are buried within the protein and as such give rise to heterogeneous quenching. Some residues which are involved in the binding site of a ligand acting as a quencher are readily available for quenching; others which are not involved in binding may not be quenched at all. This condition of heterogeneous population of fluorophores is seen in the S-V plot as a negative deviation from the linearity 14 . Modified S-V plots or Lehrer plots obtained using equations (3) are as shown in fig. 4 . The value off is nearly equal to1 (f≤1) and S-V constant (K SV ) varies between 72.1 M -1 to 53.6M -1 in the case of toluene and butanol respectively. The proper interpretation of quenching data and the determination of K SV require identification of the quenching mechanism. From the absorption and emission spectra the negative deviation in the S-V plot rules out the formation of non-fluorescent complex between the aniline andQuinolin-8-ol since no new characteristic peak is observed. Even if static quenching occurs due to the presence of aniline molecules in the vicinity of fluorophores at the time of excitation, it is expected to be very weak because K SV values calculated from the linear fit of I 0 /I versus lower part of [Q] are relatively small compared to K SV calculated from equation (3) in most of the cases. These values are presented in Table. 1. The bimolecular quenching rate parameter k q is calculated using the equation K SV =k q  0 with K SV representing the slope of Lehrer equation and  0 being the lifetime of the fluorophore in the absence of quencher. The higher values of k q suggest the efficient quenching of fluorescence. The efficient quenching may take place before the complete formation of an exciplex/conformer and the diffusion limited quenching is expected to increase with the decrease in solvent viscosity. In order to understand the effect of solvent viscosity (), the diffusion-limited rate constant k d is estimated using the equation Here k is Boltzmann constant, T is the absolute temperature,  is the solvent viscosity (in cP), R is the radius of solute or quencher molecule as the case may be and 'a' is Stoke -Einstein number. Its value is 6 for solute and 3 for quencher. The calculated values of k q and k d in both the solvents are given The diffusion-limited rate constant k d and bimolecular quenching rate k q increases with the decrease in viscosity of the solvents. Hence it is surmised that the quenching mechanism is not solely controlled by material diffusion 21 . Also with increase in dielectric constant Ksv increases representing charge transfer character of the excited complex. Observation of negative deviation in S-V plots for Quinolin-8-ol is due to existence of the solute initially in two different conformers at ground state. In Type I there will be intermolecular hydrogen bonding between hydrogen atom of one Quinolin-8-ol molecule with oxygen atom of other Quinolin-8-ol molecule as shown in Scheme I. In type II there is also a possibility of intermolecular hydrogen bonding with the alcoholic solvent butanol. The formation of intermolecular hydrogen bonding with butanol is as shown in Scheme II. Due to the presence of stable intermolecular hydrogen bonding of these compounds between themselves in toluene where less visocity favours Quinolin-8-ol movement and hydrogen bonding with alcohol molecule in butanol make the compound to exist as two different conformers. The existence of two conformers may be the reason for negative deviation in S-V plots. These observations may serve as useful information in designing the newer molecules as sensors.
Scheme -I
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CONCLUSIONS
Fluorescence quenching of Quinolin-8-olby aniline in toluene and but anolsolvent environment is carried out at room temperature. The efficient quenching mechanism is explained by calculating some of the quenching parameters using SternVolmer kinetics and the mechanism is credited partly to diffusion limited. The diffusion limited rate constant (k d ) is compared with the quenching rate parameter (k q )and the comparison suggests that the quenching mechanism is not entirely due to material diffusion. The negative deviation observed in the S-V plot is explained in terms of intermolecular hydrogen bond formations. From the observed results one can arrive at the conclusion that the studied Quinolin-8-olcontinue to draw the attention in designing newer molecules for sensing applications.
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